Endoplasmic reticulum stress increases the expression and function of toll-like receptor-2 in epithelial cells.
Endoplasmic reticulum (ER) stress is involved in a wide range of pathological conditions including neurodegenerative disorders, diabetes mellitus, atherosclerosis, inflammation, and infection. The ability of ER stress to induce an inflammatory response is considered to play a role in the pathogenesis of these diseases. However, its role in regulating the gene expression and function of toll-like receptors (TLRs), host defense receptors that recognize invading pathogens, remains unknown. Here we showed that several well-characterized ER stress inducers (thapsigargin, tunicamycin, and dithiothreitol) increase the expression of TLR2 in epithelial cells. Ligand-responsiveness of TLR2 was also enhanced by ER stress inducers, implying a contributory role of ER stress for the regulation of TLR2-dependent inflammatory responses. Furthermore, there was significant increase of TLR2 mRNA level in the livers of tunicamycin-treated mice and high-fat diet-fed mice, suggesting an impact of ER stress in vivo on the expression of TLR2. Overexpression and knockdown experiments showed the importance of activating transcription factor 4 (ATF4), an ER stress-induced transcription factor, in the induction of TLR2 expression during ER stress. This was confirmed by the increased expression and function of TLR2 during treatment with salubrinal, an activator of ATF4 pathway. Taken together, our study provides further insights into the role of ER stress in enhancing host bacterial response or in exaggerating the inflammatory condition via up-regulating TLR2 expression.